Introduction
can produce fault-related rocks of several types, which are it can often be found that rocks and minerals are fractured and sometimes melted by rapid fault movements.
Volatiles, including noble gases, are believed to be et al. (1980) measured hydrogen concentrations in soil gas at more than 20 sites on and near the Yamazaki Fault fault, the soil gases contained only about 0.5 ppm, which inferred that fault movements had produced the hydrogen. If such gas releases are common phenomena related to fault movements, closed systems for some elements, which are necessary for radiometric dating, might be broken so that some elements might move from a natural fault (e.g., melting and fracturing of a simulated fault (Sato et al., 2009 Lin, 1994; Spray, 1987 Spray, , 1988 Tsutsumi and Shimamoto, 1997a, 1997b; Lin and Shimamoto, 1998; Tsutsumi, 1999; Hirose and Shimamoto, 2003, 2005) .
Here, we analyzed ambient volatile compositions concentration and/or lower concentration for released gas atmosphere.
Frictional melting experiment
investigate fault metamorphism have been reported (Hirose and Shimamoto, 2003; 2005; Sato et al., 2009 ).
Here we briefly describe the protocols of the released gas from a fine grain homogeneous high alkaline tholeiitic gabbroid (classified as monzodiorite by Otomo and Shimamoto, 1994) from Zimbabwe; its modal composition of 25 mm and inner diameter of 15 mm was prepared from pressed together and forced to slide over one another using a high-velocity friction apparatus in the semi-closed acrylic and Shimamoto, 2003; 2005) . luminous temperature 5 s after initiation of the slip. Then visible melting appeared after ca. 20 s and melt was splashed away from the sliding surfaces (see Fig. 1 ), the sliding surfaces were separated completely from the molten layer as measured using an emissivity pyrometer.
On the retrieved specimen, 1-mm-thick glassy zones including glass, bubbles, and some metamorphic clasts were observed. On both sides of the glassy zone, fractured zones from the sliding surface were also visible. The fractured area associated with the sliding surface (non-metamorphic area) (Komiyama, 1996) . The rather low temperature decomposition might have resulted from Table 2 Major element composition of high alkaline tholeiitic gabbroid
Zimbabwe and this starting material were analyzed using XRF. The analytical procedure followed that reported by Tani et al. (2005) . included fractured rock in the shear zone, which was between 3-mm and 5-mm distant from the sliding surface.
the specimen using an O 2 concentration analyzer during the melting (Figs. 1a and 1b) . The ambient gases in the semiclosed acrylic cover of the apparatus were sampled into hydrogen, and noble gases (mainly argon and helium). Three during, and after the run.
Analytical procedures and collecting gas
aluminum tubes were analyzed using modified vacuum crusher installed gas analysis systems at Yokosuka-HQ, as in the dry-N 2 2 atmosphere, which is not inconsistent with results of field increased H 2 in soil gas on a natural fault system. Tanikawa the reductive condition occurred during the fault movement. Table 3a closed container for the apparatus under N 2 atmosphere were sampled.
to collect active species. *, Reference values of each gas of atmospheric Table 3b The reported data are those after purification using a Ti-Zr getter to collect noble gas. *, the reference values of each gas of atmospheric 
